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DETAILED ACTION 



Information Disclosure Statement 



1 . The information disclosure statement filed 5/6/02 fails to comply with 37 CFR 
1 .98(a)(3) because it does not include a concise explanation of the relevance, as it is 
presently understood by the individual designated in 37 CFR 1.56(c) most 
knowledgeable about the content of the information, of each patent listed that is not in 
the English language. It has been placed in the application file, but the information 
referred to therein has not been considered. 

Drawings 



2. The drawings are objected to as failing to comply with 37 CFR 1.84(p)(5) 
because they do not include the following reference sign(s) mentioned in the 

» 

description: Reference character (24) mentioned on page 12, lines 29-33 and reference 
character (38) mentioned on page 13, line 9. Corrected drawing sheets in compliance 
with 37 CFR 1.121(d) are required in reply to the Office action to avoid abandonment of 
the application. Any amended replacement drawing sheet should include all of the 
figures appearing on the immediate prior version of the sheet, even if only one figure is 
being amended. Each drawing sheet submitted after the filing date of an application 
must be labeled in the top margin as either "Replacement Sheet" or "New Sheet" 
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pursuant to 37 CFR 1 .121(d). If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 
3. The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) 
because they include the following reference character(s) not mentioned in the 
description: In Fig. 1, reference character (23), Fig. 6B, reference character (S138), Fig. 
9B, reference character (S168), Fig. 11, reference character (S194), and Fig. 16, 
reference character (S214). Corrected drawing sheets in compliance with 37 CFR 
1.121(d), or amendment to the specification to add the reference character(s) in the 
description in compliance with 37 CFR 1.121(b) are required in reply to the Office action 
to avoid abandonment of the application. Any amended replacement drawing sheet 
should include all of the figures appearing on the immediate prior version of the sheet, 
even if only one figure is being amended. Each drawing sheet submitted after the filing 
date of an application must be labeled in the top margin as either "Replacement Sheet" 
or "New Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the 
examiner, the applicant will be notified and informed of any required corrective action in 
the next Office action. The objection to the drawings will not be held in abeyance. 



Claim Rejections - 35 USC § 102 



4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1, 4, 6, 8, 9, and 11 are rejected under 35 U.S.C. 102(e) as being 
anticipated by U.S. Patent No. 6109722 to Underwood et al. 

Regarding claim 1 , Underwood discloses a recording position adjusting pattern 
forming method for adjusting a recording position of plural printing heads, each head 
having a different color, for recording a color image on a recording medium, the method 
comprising: assigning a first recording head of the plural recording heads as a reference 
recording head (see Fig. 1 and column 2 lines 43-57, reference shows that the black ink 
print head is used as the reference recording head), recording plural reference parallel 
bars on the recording medium with the reference recording head (see Fig. 2 and column 
2 line 43-column 3 line 13), recording plural parallel bars on the recording medium with 
a second recording head of the plural recording heads, the plural parallel bars 
overlapping the plural reference parallel bars to form a recording position adjusting 
pattern (see Fig. 2 and column 2 line 58-column 3 line 13). 

Regarding claim 8, Underwood discloses an image recording apparatus 
comprising: plural recording heads for recording images of different colors respectively 
on a recording medium (see Fig. 1 and column 2 lines 43-46), a recording control unit 
that controls a reference recording head having a reference color of the plural recording 
heads to record plural reference parallel bars on the recording medium, and controls a 
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recording head other than the reference recording head to record plural parallel bars on 
the recording medium between the reference parallel bars with overlapping to thereby 
record a recording position adjusting pattern on the recording medium (see Fig. 2 and 
column 2 line 58-column 3 line 13), an optical detection unit that optically detects the 
recording position adjusting pattern recorded by means of the recording control unit 
(see column 1 lines 30-40, column 3 lines 48-56, and column 5 lines 17-20, reference 
shows that it is known in the art to use optical detection to adjust recording position 
patterns and the reference also shows that the system may use optical sensors to 
identify and qualify misalignments, which is analogous to the claim limitation), and a 
recording timing adjusting unit that adjusts a recording timing of the plural recording 
heads of the recording control unit based on a detected output of the optical detection 
unit (see column 1 lines 30-40, column 3 lines 48-56, and column 5 lines 17-20, 
reference states that the information gathered by the optical sensors are used to adjust 
the firing position or timing). 

Regarding claim 4, Underwood discloses the system discussed in claim 1, and 
further discloses wherein the plural reference parallel bars comprise a first set of plural 
reference pattern blocks and the plural parallel bars comprise a second set of plural 
pattern blocks (see Fig. 2 and column 2 line 58-column 3 line 13). 

Regarding claims 6 and 9, Underwood discloses the system discussed in claims 
1 and 8, and further discloses wherein the reference recording head is a black recording 
head for recording a black image (see column 2 line 65-column 3 line 3). 
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Regarding claim 1 1 , Underwood discloses the system discussed in claim 8, and 
further discloses wherein the image recording apparatus is provided with an operation 
starting instruction unit and an automatic execution control unit that automatically 
operates the recording control unit, the optical detection unit, and a recording timing 
adjusting unit based on an operation starting instruction supplied from the operation 
starting instruction unit (see column 1 lines 30-40, column 2 line 43-column 3 line 13, 
column 3 lines 48-56, and column 5 lines 17-20). 



Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 12, 13, and 15-18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Underwood in view of U.S. Patent No. 6554387 to Otsuki. 

Regarding claim 12, Underwood discloses a recording position adjusting pattern 
forming method comprising: recording plural reference parallel bars on a recording 
medium by use of a first recording head of a color that is predetermined previously 
among independent recording heads of plural colors that are used to record a color 
image on the recording medium (see Fig. 2 and column 2 line 43-column 3 line 13) and 
using a second recording head of the independent recording heads to record plural 
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parallel bars between bars of the reference parallel bars (see column 2 line 43-column 3 
line 13). 

Underwood does not disclose expressly recording plural parallel bars with 
different inclination respectively between adjacent bars of the reference parallel bars. 

Otsuki discloses recording plural parallel bars with different inclination 
respectively between adjacent bars of the reference parallel bars (see Figs. 6-8, column 
8 lines 36-57, and column 9 lines 7-27, reference shows that the inclination of the 
(dashed) line printed on the backward pass, located between the recorded reference 
lines, is different than the inclination of the recorded reference lines, which is analogous 
to the claim limitation). 

Regarding claim 13, Underwood discloses a detection method for detecting a 
recording position adjusting pattern comprising: recording plural reference parallel bars 
on a recording medium by use of a first recording head of a color that is predetermined 
previously among independent recording heads Of plural colors that are used to record 
a color image on the recording medium (see Fig. 2 and column 2 line 43-column 3 line 
13), using a second recording head of the independent recording heads to record plural 
parallel bars between bars of the reference parallel bars (see column 2 line 43-column 3 
line 13), and detecting the recorded parallel bars optically (see column 5 lines 17-20). 

Underwood does not disclose expressly recording plural parallel bars with 
different inclination respectively between adjacent bars of the reference parallel bars. 

Otsuki discloses recording plural parallel bars with different inclination 
respectively between adjacent bars of the reference parallel bars (see Figs. 6-8, column 
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8 lines 36-57, and column 9 lines 7-27, reference shows that the inclination of the 
(dashed) line printed on the backward pass, located between the recorded reference 
lines, is different than the inclination of the recorded reference lines, which is analogous 
to the claim limitation). 

Regarding claim 15, Underwood discloses an alignment method for aligning 
plural recording heads comprising: recording plural reference parallel bars on a 
recording medium by use of a first recording head of a color that is predetermined 
previously among independent recording heads of plural colors that are used to record 
a color image on the recording medium (see Fig. 2 and column 2 line 43-column 3 line 
13), using a second recording head of the independent recording heads to record plural 
parallel bars between bars of the reference parallel bars (see column 2 line 43-column 3 
line 13), detecting the recorded parallel bars optically (see column 5 lines 17-20), and 
adjusting a recording timing of the recording head based on the detection result (see 
column 3 lines 48-56). 

Underwood does not disclose expressly recording plural parallel bars with 
different inclination respectively between adjacent bars of the reference parallel bars. 

Otsuki discloses recording plural parallel bars with different inclination 
respectively between adjacent bars of the reference parallel bars (see Figs. 6-8, column 
8 lines 36-57, and column 9 lines 7-27, reference shows that the inclination of the 
(dashed) line printed on the backward pass, located between the recorded reference 
lines, is different than the inclination of the recorded reference lines, which is analogous 
to the claim limitation). 
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Regarding claim 17, Underwood discloses an image recording apparatus 
provided with an auto-alignment mode for automatically executing an operation 
comprising: independent recording heads of plural colors that are used to record a color 
image on a recording medium (see Fig. 1 and column 2 lines 43-46), the independent 
recording heads including, a first recording head of a color that is predetermined 
previously among the independent recording heads, whereby plural reference parallel 
bars are recorded on a recording medium by use of the first recording head (see column 
2 line 43-column 3 line 13), and a second recording head (see column 2 lines 43-46), 
and an optical device for detecting the recorded parallel bars optically, whereby a 
recording timing of the second recording head is adjusted based on a detection output 
signal from the optical device (see column 1 lines 30-40, column 3 lines 48-56, and 
column 5 lines 17-20). 

Underwood does not disclose expressly whereby plural parallel bars with 
different inclination respectively are recorded between adjacent bars of the reference 
parallel bars by use of the second recording head. 

Otsuki discloses whereby plural parallel bars with different inclination respectively 
are recorded between adjacent bars of the reference parallel bars by use of the second 
recording head (see Figs. 6-8, column 8 lines 36-57, and column 9 lines 7-27, reference 
shows that the inclination of the (dashed) line printed on the backward pass, located 
between the recorded reference lines, is different than the inclination of the recorded 
reference lines, which is analogous to the claim limitation). 
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Underwood & Otsuki are combinable because they are from the same field of 
endeavor, correction of misalignment of printer output. 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to combine the recording of plural parallel lines of inclination different than 
the reference parallel lines as described by Otsuki with the system of Underwood. 

The suggestion/motivation for doing so would have been to ensure proper 
alignment of print heads during bidirectional printing and accurately determine the 
amount of positional misalignment (see column 1 lines 15-55 of Otsuki). 

Therefore, it would have been obvious to combine Otsuki with Underwood to 
obtain the invention as specified in claims 12, 13, 15, and 17. 

Regarding claim 16, Underwood and Otsuki disclose the system discussed in 
claim 15, and Underwood further discloses wherein the recording of the reference 
parallel bars, the recording of the plural parallel bars with different inclination, the optical 
detection, and the recording timing adjustment are executed automatically (see column 
1 lines 30-40, column 2 line 43-column 3 line 13, column 3 lines 48-56, and column 5 
lines 17-20). 

Regarding claim 18, Underwood and Otsuki disclose the system discussed in 
claim 15, and Underwood further discloses adjusting a recording position between the 
plural recording heads in the horizontal direction and vertical direction with respect to a 
carriage moving direction, and adjusting a recording position concomitant with 
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reciprocation printing of carriage movement (see Figs. 1 and 2 and column 2 line 43- 
column 3 line 56). 

6. Claims 2, 3, 5, and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Underwood as applied to claims 1 and 4 above, and further in view of Otsuki. 

Regarding claim 2, Underwood does not disclose expressly adjusting an 
inclination of the reference parallel bars which is due to inclination of the reference 
recording head. 

Otsuki discloses adjusting an inclination of the reference parallel bars which is 
due to inclination of the reference recording head (see column 8 lines 36-43). 

Regarding claim 3, Underwood does not disclose expressly wherein the plural 
parallel bars have different inclinations respectively. 

Otsuki discloses wherein the plural parallel bars have different inclinations 
respectively (see Figs. 6-8 and column 8 lines 44-57). 

Regarding claim 5, Underwood does not disclose expressly wherein the plural 
parallel bars have different inclinations between blocks of the second set of plural 
pattern blocks (see Figs. 6-8, column 8 lines 36-57, and column 9 lines 7-27, reference 
shows that the inclination of the (dashed) line printed on the backward pass, located 
between the recorded reference lines, is different than the inclination of the recorded 
reference lines, which is analogous to the claim limitation). 

Regarding claim 7, Underwood does not disclose expressly adjusting an 
inclination of the reference parallel bars which is due to inclination of the reference 
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recording head, adjusting a recording position in a scanning direction of a recording 
head between the respective recording heads of the plural recording heads, and 
subsequently adjusting a recording position due to inclination caused between the plural 
recording heads by use of the recording position adjusting pattern. 

Otsuki discloses adjusting an inclination of the reference parallel bars which is 
due to inclination of the reference recording head, adjusting a recording position in a 
scanning direction of a recording head between the respective recording heads of the 
plural recording heads, and subsequently adjusting a recording position due to 
inclination caused between the plural recording heads by use of the recording position 
adjusting pattern (see Figs. 6-9, column 8 lines 36-57, column 9 lines 7-27, column 9 
line 31 -column 10 line 50). 

Underwood & Otsuki are combinable because they are from the same field of 
endeavor, correction of misalignment of printer output. 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to combine the recording of plural parallel lines of inclination different than 
the reference parallel lines, especially when the inclination is due to the inclination of the 
reference recording head, as described by Otsuki with the system of Underwood. 

The suggestion/motivation for doing so would have been to ensure proper 
alignment of print heads during bidirectional printing and accurately determine the 
amount of positional misalignment (see column 1 lines 15-55 of Otsuki). 

Therefore, it would have been obvious to combine Otsuki with Underwood to 
obtain the invention as specified in claims 2, 3, 5, and 7. 
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7. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Underwood as applied to claim 8 above, and further in view of U.S. Patent No. 6532026 
to Takahashi et al. 

Underwood does not disclose expressly wherein the optical detection unit detects 
the recording position adjusting pattern on a downstream side of a recording direction in 
a direction that intersects with a scanning direction of the plural recording heads. 

Takahashi discloses wherein the optical detection unit detects the recording 
position adjusting pattern on a downstream side of a recording direction in a direction 
that intersects with a scanning direction of the plural recording heads (see column 1 1 
line 63-column 12 line 12 and column 17 lines 4-22). 

Underwood & Takahashi are combinable because they are from the same field of 
endeavor, correction of misalignment of printer output. 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to combine the location of the optical detection sensor as described by 
Takahashi with the system of Underwood. 

The suggestion/motivation for doing so would have been to provide the sensor 
with an unobstructed view of the recorded information to allow for the most accurate 
reading. 

Therefore, it would have been obvious to combine Takahashi with Underwood to 
obtain the invention as specified in claim 10. 
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8. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Underwood and Otsuki as applied to claim 13 above, and further in view of Takahashi. 

Underwood and Otsuki do not disclose expressly wherein the optical detection 
involves detection of a reflected density of the parallel bars. 

Takahashi discloses wherein the optical detection involves detection of a 
reflected density of the parallel bars (see column 20 lines 45-62). 

Underwood, Otsuki, & Takahashi are combinable because they are from the 
same field of endeavor, correction of misalignment of printer output. 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to combine the detection of a reflected density of the parallel bars by 
optical detection as described by Takahashi with the system of Underwood and Otsuki. 

The suggestion/motivation for doing so would have been more easily obtain if 
proper alignment as been attained as the amount of reflected density is compared to a 
reference density to yield whether the alignment of the print heads is correct. 

Therefore, it would have been obvious to combine Takahashi with Underwood 
and Otsuki to obtain the invention as specified in claim 14. 

Conclusion 

9. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. To further show the state of the art refer to U.S. Patent numbers 
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6164745 (Nagoshi et al.), 6322191 (Seshimo et al.), 6454390 (Takahashi et al.), and 
6906832 (Furukawa et al.). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Mark R. Milia whose telephone number is (571 ) 272- 
7408. The examiner can normally be reached M-F 8:00am-4:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward Coles can be reached at (571 ) 272-7402. The fax number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Mark R. Milia 
Examiner 
Art Unit 2622 
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